Phenylephrine protects cardiomyocytes from starvation-induced apoptosis by increasing glyceraldehyde-3-phosphate dehydrogenase (GAPDH) activity.
Glyceraldehyde-3-phosphate dehydrogenase (GAPDH) is known to be a "housekeeping" protein; studies in non-cardiomyocytic cells have shown that GAPDH plays pro-apoptotic role by translocating from cytoplasm to the nucleus or to the mitochondria. However, the cardiovascular roles of GAPDH are unknown. We observed that phenylephrine (PE) (100 µM) protected against serum and glucose starvation -induced apoptosis in neonatal rat cardiac myocytes as assessed by terminal deoxynucleotidyl transferase-mediated dUTP nick end labeling (TUNEL) and mitochondrial membrane potential depolarization. GAPDH glycolysis activity was positively correlated with the antiapoptotic action of PE. GAPDH activity inhibition blunted PE-induced protection of the mitochondrial membrane potential and cardiomyocytes. PE-induced Bcl-2 protein increase, Bax mitochondrial decrease and inhibition of cytochrome C release and Caspase 3 activation, as well as ROS production were blunted by GAPDH activity inhibition. Moreover, GAPDH overexpression provided protection against starvation-induced cardiomyocyte apoptosis in vitro and ischemia-induced cardiac infarction in vivo. Inhibition of Akt prevented PE-induced GAPDH activity increase and cardiomyocytes protection. In conclusion, the present study provides the first direct evidence of an antiapoptotic role of GAPDH in PE-induced cardiomyocytes protection; GAPDH activity elevation mainly affects the mitochondria-induced apoptosis.